Hormone therapy has been used for patients with estrogen receptor alpha (ERα) 
ERα, and tamoxifen treatment affects the germinal centers (GCs) and induces the proliferation of ERα + FDCs. 4 Follicular lymphoma (FL) is a GC-derived lymphoma 5 that frequently follows an indolent clinical course. 6, 7 Although FL is responsive to initial chemotherapy, late relapses are common. 8 In FL, the FDCs form a meshwork in extended neoplastic follicles and may correlate with the production of some collagen-modifying enzymes, such as lysyl hydroxylase 3, protein disulfide isomerase, and prolyl 4-hydroxylase. 5 FDCs support angiogenesis, cellular adhesion and migration, and the survival of FL cells, which results in the protection of lymphoma cells against apoptosis and the augmentation of multidrug resistance effects, 7, 9 although it is generally known that t(14;18) protects against apoptosis of lymphoma cells themselves in 85% to 90% of FLs. 10 The growth and survival of an FL cell line (FLK-1) was also found to be dependent on an FDC-like cell line (HK).
11
To the best of our knowledge, it remains unknown whether FDCs in GC-forming lymphomas express ERα. (G1-2, n = 32) or grade 3 (G3A, n = 22; G3B, n = 14) in accordance with the WHO Classification revised fourth edition. 10 G1 and G2
FLs were combined because of a lack of clinically significant differences between the classifications. 10 The histological pattern of these cases was classified as follicular (n = 50), follicular and diffuse (n = 8), focal follicular/predominantly diffuse (n = 7), and diffuse (n = 3) in accordance with the WHO Classification revised fourth edition. 10 Tissues were fixed in 10% neutral-buffered formalin for 6
to 12 hours at room temperature, embedded in paraffin, and used 
| Immunostaining
Immunostaining was performed as previously described 12 was positive for CD23, while the dark zone (DZ) was negative for CD23. 13 The area of the FDC meshwork expressing CD21 or CD23
was determined from photographs and estimated as the gross area by ImageJ ( Figure 1 ). 14, 15 The black and white binary images highlighted the FDC meshwork, which was calculated as the black area (μm 2 ). The GC area was estimated to have a polygonal area (μm 2 ). Double immunostaining was performed as previously described. 16 A positive reaction of the first antibody (specific for ERα) was detected as a brown coloration 
| Semiquantitative RT-PCR
Paraffin-embedded tonsil tissue sections (n = 1), which served as positive controls because ER mRNA has been detected in the GCs of LNs, 4 and FL (G1-2, n = 5; G3, n = 6) samples were assessed. RT-PCR was performed as previously described. 16 The following primer sequences were designed by PrimerBank (http://pga.mgh.harvard.
edu/primerbank/): 5′-GAAAGGTGGGATACGAAAAGACC-3′ and 5′-GCTGTTCTTCTTAGAGCGTTTGA-3′ for human ERα (163 bp) and 5′-GCACCGTCAAGGCTGAGAAC-3′ and 5′-TGGTGAAGACGCCAGT Spearman coefficient was denoted by r s . A receiver operating characteristic (ROC) curve was constructed using JMP, version 14 (SAS Institute, Tokyo, Japan). Statistical analyses were performed using JMP.
Differences for which P < 0.05 were considered significant in each analysis. 
| Expression of ERα mRNA in FL by RT-PCR
RT-PCR was performed to detect the presence of ERα mRNA in G1-2 FL, G3 FL, and tonsil tissue. GAPDH mRNA was expressed in all cases.
In addition, ERα mRNA was detected in G1-2 FL, G3 FL, and tonsil tissue ( Figure 5A ). According to the semiquantitative RT-PCR analysis by ImageJ, the ratios of ERα to GAPDH mRNA in G1-2 FL and G3 FL did not differ significantly ( Figure 5B ).
| DISCUSSION
We first demonstrated that ERα is expressed on CD23 + FDCs in both nonneoplastic lymphoid tissues, including chronic tonsillitis and reactive lymphadenitis tissues, and FL tissues. G1-2 FL tissue had more GCs. 13 For instance, the FDC immunophenotype of G1 FL resembles that of the LZ, and the FDC immunophenotype of G3 FL resembles that of the DZ. 13 We demonstrated that ERα + CD23 + FDCs are distributed in the LZ of GCs, which may be similar to the distribution in 18 Tamoxifen would not be valuable for FL because pER (ser118) was expressed on FDCs in only two G1-2 FL cases in this study, although pER (ser118) was reported as a predictive marker of a better response to tamoxifen. 19 Additionally, the cutoff point of ENF for distinguishing G1-2 and G3 FL was determined to be 2 in this study.
Thus, if ENF is ≥2 at the time of FL diagnosis, we predict that the lesion would be G1-2. Conversely, if ENF is 0 or only 1 at the time of FL diagnosis, we predict that the lesion would be G3. Therefore, for the classification of FL as either G1-2 or G3, it is useful to estimate ENF in some cases when it is difficult to evaluate the absolute number of centroblasts per high-power field. 10 The ERα mRNA level in microdissected GCs was higher than that in the interfollicular areas in nonneoplastic LNs. 4 In this study, In conclusion, we are the first to demonstrate that CD23 + FDCs supporting the neoplastic follicular microenvironment of G1-2 FL simultaneously express ERα. This finding suggests a difference in the microenvironment between G1-2 FL and G3 FL.
